A longitudinal assessment of hormonal and physical alterations during normal puberty in boys. I. Serum growth hormone-binding protein.
Previous studies have provided compelling evidence that GH secretion increases transiently during midpuberty in normally growing children. Although it is likely that the increase in GH production serves a primary role in generating the pubertal growth spurt, such a conclusion necessarily assumes that other essential "down-stream" components of the GH axis responsible for mediating the effects of GH remain unchanged. To investigate this concept, we assessed longitudinally another important component of the endogenous GH axis, the serum GH-binding protein (GHBP)/receptor system, in a cohort of 11 normal boys as they matured through normal puberty. At 4-month intervals over 4.0-5.1 yr, 24-h serum GH concentration profiles and serum GHBP activity were evaluated. Serum GHBP levels varied over a more than 12-fold range (40-504 pmol/L) among all subjects. However, the values for individual subjects consistently varied within more narrow limits. The coefficient of variation for values from all subjects was 51% compared to the mean intrasubject coefficient of variation of only 30% (P < 0.05). Although the highest GHBP level (all subjects) was 12.6-fold greater than the lowest, the mean intrasubject range was only 3.1 +/- 0.5-fold (P < 0.05). The overall mean serum GHBP level correlated directly with the overall mean body mass index (r = 0.69; P = 0.018), but correlated inversely with the mean 24-h GH concentration (r = -0.61; P < 0.05). There was no significant increase in the GHBP level during puberty. However, because mean 24-h GH concentrations did increase during midpuberty, the data suggest that an increase in the relative amounts of free vs. bound GH develops during the period of the pubertal growth spurt. These data indicate that serum GHBP levels are regulated in individual children within much more narrow limits than those present in the larger population and do not undergo the dramatic changes during puberty typical of GH secretion and linear growth velocity. As a consequence, alterations may develop in the relative amounts of free vs. bound GH present in serum during the midpubertal years compared to those present during either the prepubertal or postpubertal periods. The majority of the known age-related increase in serum GHBP levels probably occurs before the period of active pubertal development. These findings strengthen further the concept that the midpubertal changes in GH secretion serve a primary role in generating the growth spurt.(ABSTRACT TRUNCATED AT 400 WORDS)